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1. MeTonu Ta 3acobu MifBUILEHHS Bi3yasbHOI SIKOCTi 300pa’keHb Y KOMITIOTEPHU30BaHUX ONTUKO-€JIEKTPOHHUX

CHUCTEMAxX

2. Methods and means for enhancing the visual quality of images in computerized optoelectronic systems

Pedepar:

1. Incepraniiiny po60Ty IIPUCBSIYEHO PO3POOJIEHHIO MaTeMAaTUYHNX MOZeJieil, METO/iB i IporpaMHO-anapaTHUX
3aco0iB MiJBUIIEHHS Bi3yalbHOI IKOCTi OPMYBaHHS 300pa’keHb, 110 J03BOJIMIIO OJEP>KaTh HOBE PillleHHs
BaXJIMBOT'O HayKOBO-TEXHIYHOI'O 3aBAaHHS IiIBULLIEHHS TOYHOCTI Ta MBUIKOii 00p06JI€HHS 3006paXkeHb Y

KOMITI0OT€PU30BAHUX ONTUKO-eJ1eKTPOHHUX cucteMax (KOEC), ski sIK Axkepesio MoYaTKOBUX 300pakeHb

BHKOPHUCTOBYIOTh IIU(DPOBi Bineokamepwu. [TinBuieHHS SKOCTi 300pa’keHb BUKOHAHO IIJISIXOM 3HIKEHHSI PiBHS LIyMY

Ta alalITUBHOI 3MiHU [TapaMeTpiB BieokaMep. Po3po6ieHo MaTeMaTUuHy MOJeJIb Ta METOJ], 3BMEHIIEHHS PiBHS

IIYMy Ha LU(PPOBUX 300paKEHHSIX, SIKi BDAXOBYIOTb yCEPEQHEHI XapaKTEPHUCTUKU KOPUCHOTO CUTHAJIY Ta IIYMY, L0

3abe3mneyvye MifBULIEHHS TOYHOCTI Ta MBUIKOLi 06pobseHHs 306pakeHs y KOEC. TTokazaHo, o po3pobieHunii

METO/I € KBa3iONTUMaJIbHUM. PO3p0O06IEHO METOIM afIalITUBHOI 3MiHU ITapameTpiB «SckpasicTey i «KoHTpacT»



Bineokamep y KOEC. Po3po6sieHO MeTO[], BUSHAUE€HHSI PiBHS LIyMYy 300paK€Hb 3 BUKOPUCTAHHSIM MapajleIbHUX
004KCIIeHb, 110 3abe3eyye 30i1blIeHHs MBUIKOI 00pobeHHs 300pakeHb. Ha 0CHOBI ofiep>kaHnX MaTeMaTUYHUX
Mojienelt i MeToziB po3po6ieHO BUCOKOTOYHI Ta MBUAKOZ{I0UI anapaTHo-TiporpamHi 3acobu ajsa KOEC.
KoMm'ioTepHe MOI€/IIOBaHHS, €KCIIEPUMEHTAJIbHI TOCTIPKEHHSI Ta BIPOBA’KEHHS Po3pobiieHux 3aco6iB y KOEC

HiATBEpAUIN aleKBAaTHICTh PO3PO6IEHMX MATEMATUYHUX MOZesel i e(PeKTUBHICTb 3alIPONIOHOBAHUX METOIIB.

2. The dissertation is devoted to the development of mathematical models, software and hardware means and
methods to improve the visual quality of images formation, which allowed obtaining a new solution to the
important scientific and technical problem of improving the accuracy and speed of image processing in
computerized optoelectronic systems (COES), which use digital video cameras as the source of the original images.
Improved image quality is achieved by reducing noise level and adaptive change of the video cameras settings. A
mathematical model and a method of noise reduction on digital images have been developed, which take into
account the average characteristics of the useful signal and noise, which provides increased accuracy and speed of
image processing in the COES. It is shown that the developed method is quasi-optimal. Methods for automatic
optimization of «Brightness» and «Contrast» parameters of video cameras in the COES have been developed. A
technique for determining the noise level of images using parallel computations has been developed, which
increases the image processing speed. Based on the obtained mathematical models and methods, high precision
and high-speed hardware and software tools for the COES have been developed. Computer modeling,
experimental research and implementation of the developed tools in the COES confirmed the adequacy of the
mathematical models and the effectiveness of the suggested methods.
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